PREFACE 


Thia  report  ie  prepared  under  guidance  contained  in  the  Reco—ended 
Guidelines  for  Safety  Inspection  of  Daiae.  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  fro*  the  Department  of 
the  Ar*y,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dans  uhich  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigations 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  inspection  is 
intended  to  identify  any  need  for  such  studies  idiich  should  be 
performed  by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
nuswrous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 

The  assessment  of  the  conditions  and  recommendations  was  made  by 
the  consulting  engineer  in  accordance  with  generally  and  currently 
accepted  engineering  principles  and  practices. 
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PHASE  I  REPORT 
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NAME  OF  DAM:  IMilburn  Soring  Ibm:^  Lt'^  XP  Na.^i^  ’r  - 

STATE  LOCATED:' — PAUiyivinU  /c,j.-  ..  i  .  '  '  -  ■  ‘  ^  'ir  .  .  <■  ■'  < 

COUNTY  LOCATED:  Bedford  '  Tr  ,  i  •  t  .w  /  ^  Ca<"  t  '.  ^  s/:. 

STREAM:  UnnaBed  tributary  of  CumB'dr I Md  Valley  Run\  ,  *  i  t  G  <^1/ 

SIZE  CLASSIFICATION:  SMall  J  »  ' 

HAZARD  CLASSIFICATION:  High  < >'  v  *  J  '  ■  • .  r  V.-  !.  X- 

OWNER:  Borough  of  Bedford  t 

DATE  OF  INSPECTION:  Moveober  19  and  Deeeaber  12,  1979^-  -  - ^ 

ASSESSMENT:  Baaed  on  the  evaluation  of  the  existing  conditions,  the 
condition  of  Milburn  Spring  Dam  la  considered  to  be  poor.  . 

Extensive  swampy  areas  and  nuaierous  seepage  poTnts  were  observed 
along  the  downstreaai  toe  of  the  d«B,  idiich  raised  concern  as  to  the 
continued  stability  of  the  enbaiikaent.  Therefore,  the  daai  is 
classified  to  be  unsafe /noneaiergency.  In  view  of  the  seepage 
conditions  and  relatively  steep  do%mstreaB  slope  of  the  e^ankawnt, 
reaching  almost  one  horixontal  to  one  vertical  at  certain  locations, 
it  is  recommended  that  the  stability  of  the  embankment  be  further 
investigated. 

The  flow  through  the  outlet  pipe  is  controlled  by  a  valve  located 
downstream  of  the  dam  %diich  causes  the  pipe  to  be  under  pressure 
through  the  embankownt.  Because  no  information  is  available  on  the 
manner  in  which  the  pipe  through  the  embankment  was  constructed, 
concern  exists  as  to  the  effect  of  a  rupture  of  this  pipe  on  the 
embankment  stability.  Therefore,  the  owner  should  provide  means 
for  an  upstream  control. 

Milburn  Spring  Dan  is  an  offstrean  reservoir  which  receives  flow 
through  pipelines  fed  from  adjacent  springs.  An  IB-inch  corrugated 
metal  pipe  near  the  right  abutment  constitutes  the  outflow  facili¬ 
ties  for  the  dam.  Although  no  perennial  stream  discharges  into  the 
reservoir,  it  is  estimated  that  during  severe  storm  conditions,  the 
reservoir  may  receive  discharge  from  a  watershed  of  approximately  14 
acres.  Based  on  this  potential  watershed,  the  adequacy  of  the 
spillway  to  pass  the  recommended  spillway  design  flood  of  full  to 
half  probable  maximum  flood  (FMF)  was  investigated.  It  was  found ^ 
that  the  spillway  can  pass  20  percent  of  the  PMP  without  overtopping 
the  embankment.  Therefore,  it  is  classified  to  be  inadequate 
according  to  the  recommended  criteria.  Because  the  spillway  cannot 
pass  SO  percent  of  the  PMF  without  overtopping  the  embanksmnt  and 
overtopping  of  the  embankment  is  considered  to  Introduce  a  signifi¬ 
cant  breach  potential,  and  further  that  the  pipe  primary  spillway  is. 
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highly  vulnerable  to  blockage  during  the  peaaage  of  severe  etoraa, 
the  spillway  capacity  ia  considered  to  be  seriously  inadequate. 

It  is  recoiMssnded  that  the  following  aeasures  be  implewented 
iawediately  or  on  a  continuing  basis: 


1.  The  owner  should  iaoMdiately  retain  a 

professional  engineer  for  detailed  evalua¬ 
tion  of  the  dam  and  the  spillway  facilities 
to  prepare  and  execute  plans  for: 


a.  Controlling  seepage  along  the  downstream 
Coe. 


b.  Evaluating  Che  structural  integrity  of 
Che  eid>ankmenc  in  view  of  the  observed 
conditions. 


c.  Initiating  additional  studies  to  deCermini 

Che  nature  and  extent  of  improvements 
required  to  provide  adequate  spillway  | 

capacity. 

d.  Assess  Che  structural  integrity  of  I. 

the  outlet  pipe  and  develop  means  ! 

for  installing  an  upstream  control  on  j 

the  pipe.  j- 

e.  Evaluate  the  operational  condition  of 
Che  outlet  pipe  and  determine  the 
adequacy  of  Che  pipe  as  an  emergency 
drai^own  facility. 

The  detailed  evaluation  of  Che  dam  should 
include  but  not  be  limited  to  subsurface 
investigation,  materials  testing,  instrumenta¬ 
tion,  stability  and  seepage  analyses.  In 
conjunction  with  the  detailed  investigation 
of  Che  dam,  Che  crest  of  the  dam  should  be 
surveyed  and  filling  of  the  low  areas  along 
Che  crest  of  the  dam  should  be  considered. 
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2.  Around-the-clock  surveillance  should  be 

provided  during  unusually  heavy  runoff  and  a 
formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event 
of  emergencies.  A  ^ 
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3. 


The  dam  and  appurtenant  atrnctures  ahould  De 
inspected  rt‘gul<»riy  ^ad  necesanry  j:iainte!i  '.nc»: 
performed.  ^ 

.  f  It — '» 

—  -—  — -  ■■  '■  '  ■  — I  ■  Ml  ■  .  II  ,  , 

Lawrence  D.  Andersen,  P.E, 
Vice  President 

January  28.  IQ80 _ 

Date 


Approved  by: 
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PHASR  I  RtPORT 

NATIONAL  DAM  INSPECTION  HROCHAM 
MILBURN  SPRING  DAM 
NDI  l.D.  PA-239 
DER  l.D.  5-7 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  inapectton  waa  perfonoed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  Co  the  Secretary  of  Che  Anay,  through  Che  Corps  of  Engineers, 
to  conduct  inspections  of  daas  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
the  daa  constitutes  a  hazard  to  human  life  or  property. 

1 , 2  Deacription  of  Project 

a.  Dam  and  Appurtenances.  Milburn  Spring  Dam  impounds  a 
hillside  offstream  reservoir  approximately  rectangular  in  plan 
with  a  surface  area  of  about  one  acre.  The  earth  embankment b  wtiich 
form  three  sides  of  the  reservoir  have  a  total  crest  length  of 

700  feet  and  a  maximum  height  of  28  £ee^  from  tbe  (iownstrcam  toe  of 
Che  embankment  near  the  south  corner  nt  the  reservcir.  Tie  reser¬ 
voir  is  reported  '■o  be  fed  by  two  b-inch  pipelin**;  ;e  -»i\i.nf;  flow 
from  adjacent  springs,  "niere  are  no  perenniil  water  couirst's  dis¬ 
charging  into  the  reservoir.  However,  the  topograpl. ! '  map  indic.aces 
that  the  reservoir  can  receive  surface  runoff  from  t-  watershed  I 
approximately  14  acrea  during  severe  storms.  The  flood  'itachnr^e 
facilities  for  the  dam  consist  of  an  18-inch  corrugated  ue.tal 
overflow  pipe.  The  overflow  pipe  is  located  near  the  riglit  abutment 
(looking  downstream)  providing  approximately  two  feet  of  freeboard 
from  its  invert  elevation  to  the  low  spot  on  the  embankment  crest. 

The  outlet  wo;ks  consist  of  an  8-inch  cast-iron  pipe  leading  from  the 
reservoir  through  the  embankment  to  a  valve  house  approximately  500 
feet  downstream  from  Che  dam.  Flow  through  the  outlet  pipe  is 
controlled  by  manually  operated  gate  valves  located  at  the  valve 
houae.  An  8-inch  blow-off  line  at  Che  gate  house  constitutes  the 
emergency  drawdown  facilities  for  the  reservoir. 

b.  Location.  The  dam  ia  located  approximately  two  milea 
•ouChvesC  of  Bedford  in  Bedford  Townahip,  Bedford  County,  Pennsyl¬ 
vania.  Place  1  illuatrates  Che  location  of  Che  reservoir. 
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c.  Si«e  Cl«»tification.  SmII  (based  on  28-foot  height  and  28 
acre-feet  storage  capacity). 

d.  Haaard  Claaaification.  The  daa  is  classified  to  be  in  the 
high  haaard  category.  Approximately  five  homes  within  a  distance  of 
one  quarter  mile  from  the  reservoir  are  considered  to  be  within  the 
potential  flood  plain  in  the  event  of  a  dam  failure.  It  is  estimated 
that  failure  of  the  dam  would  cause  significant  loss  of  life  and 
property  damage  in  this  area. 

e.  Ownership.  Borough  of  Bedford  (address:  Mr.  James  Montgomery, 
Borough  Manager,  Bedford  Borough,  244  West  Penn  Street,  Bedford, 
Pennsylvania  15522). 

f.  Purpose  of  Dam.  Water  supply. 

g.  Design  and  Construction  History.  No  information  on  the 
design  and  construction  of  the  dam  is  available.  A  state  report 
dated  1916  indicates  that  the  dam  was  built  in  about  1885. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally 
maintained  at  the  invert  elevation  of  the  pipe  primary  spillway. 

1.3  Pertinent  Data.  No  design  drawings  are  available  for  this  dam, 
therefore,  the  elevations  referred  to  in  this  and  subsequent  sections 


of  the  report  were  calculated  baaed  on  approximate  field  measurements 
assuming  the  invert  elevation  of  the  pipe  primary  spillway  to  be  at 
Elevation  1330  (USGS  Datum),  which  was  interpolated  from  the  U.S. 
Geological  Survey  Bedford  7-1/2-minute  quadrangle,  dated  1971. 

a. 

Drainage  Area 

14  acres 

b. 

Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site 

Outlet  conduit  at  maximum  pool 

Gated  spillway  capacity  at  maximum  pool 
Ungated  spillway  capacity  at  maximum  pool 
Total  spillway  capacity  at  maximum  pool 

Unknown 

Unknown 

Not  applicable 

8 
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c. 

Elevation  (USGS  Datum)  (feet) 

Top  of  dam 

Maximum  pool 

Normal  pool 

Upstream  invert  outlet  works 

Downstream  invert  outlet  works 

1331.9  (measured 
low  spot) 

1331.9 

1330 

1305+ 

1280^ 

2 


Streafflbed  at  center  line  of  dam 
Maximum  tailwater 
Toe  of  dam 

d.  Reservoir  Length  (feet) 

Normal  pool  level 
Maximum  pool  level 

e.  Storage  (acre-feet) 

Normal  pool  level 
Maximum  pool  level 

f .  Reservoir  Surface  (acres) 

Normal  pool  level 
Maximum  pool  level 

g.  Dam 

Type 
Length 
Height 
Top  width 
Side  slopes 


Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

h.  Regulating  Outlet 

Type 

Length 

Closure 

Regulating  facilities 

i.  Spillway 
Type 


1300+ 

Not  applicable 
1304* 


200 

200 


27 

29 


1 

1 


Earth 
700  feet 
28  feet 
17+  feet 


Downstream: 
1.2H:1V; 
Upstream: 
Unknown 
Unknown 
Unknown 
Unknown 


2H:1V<1) 


8-inch  cast- 
iron  pipe 
500^  feet 
Gate  valves 
at  gate  house 
Gete  valves 


18-inch  cor¬ 
rugated  metal 
pipe 


rn 


Estimated 


3 


r 


Length 

Crete  elevecion 


UpeCreem  chennel 
Downstreem  chennel 


NoC  eppliceble 
1330  (essuaed 
invert  elevation) 
Lake 

Corrugated  metal 
half-round  pipes 


SECTION  2 
DESIGN  DATA 


2.1  Design 

a.  Data  Available.  The  available  data  consist  of  files 
provided  by  the  Coomonwealth  of  Pennsylvania,  Departswnt  of  Environ¬ 
mental  Resources  (PennDER)  and  some  survey  plans  obtained  from  the 
owner's  files.  Available  information  includes  state  inspection 
reports  and  various  correspondence.  No  information  on  the  design 
and  construction  of  the  dam  was  found. 

(1)  Hydrology  and  Hydraulics.  No  information  is  available. 

(2)  Embankment .  A  1916  state  report  indicates  that  no 
information  on  the  design  and  construction  of  the  embankment  was 
available  as  of  that  date. 

(3)  Appurtenant  Structures.  The  available  information  consists 
of  a  drawing  illustrating  the  details  of  installation  of  the  18-inch 
overflow  pipe  in  1961. 

b.  Design  Features 

Embankment .  No  information  is  available  to  ascertain  the 
type  of  embankment  and  the  manner  in  which  it  was  constructed. 

Based  on  approximate  field  measurements,  the  height  of  the  embank¬ 
ment  was  found  to  be  approximately  28  feet  with  the  downstream  slope 
varying  between  1.5  to  1  (horizontal  to  vertical)  to  1.2  to  1.  The 
crest  width  of  the  dam  was  found  to  be  variable,  in  the  range  of  13 
to  25  feet,  and  was  measured  to  be  about  17  feet  at  the  cross 
section  of  maximum  height  near  the  south  corner  of  the  reservoir. 
Plate  2  presents  bottom  contours  of  the  reservoir  based  on  a  1957 
survey. 

(2)  Appurtenant  Structures.  Plate  3  illustrates  the  details 
of  the  installation  of  the  corrugated  metal  pipe  overflow  structure 
in  1961.  The  same  drawing  also  illustrates  the  location  of  the 
8-inch  outlet  pipe  and  the  location  of  inflow  pipes  from  the  adjacent 
springs. 

c.  Design  Data.  Available  information  includes  no  design  data 
for  the  embankment  or  its  appurtenant  structures. 

2.2  Construction.  No  information  is  available  on  the  construction 
of  the  dam.  A  1916  state  inspection  report  indicates  that  the  dam 
was  constructed  in  about  1885.  A  state  inspection  report  dated  1922 
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indicate*  that  the  eabankaent  va*  raiaed  5  feet  during  1921.  The 
aaae  report  alao  indicate*  that  aome  enlargenent  work  waa  perfomed 
without  a  permit  from  the  atate  and  include*  concern  relative  to  the 
ateep  do%matream  a lope  of  the  dam. 

2.3  Operation.  No  formal  operating  recorda  are  maintained  for  the 
reaarvoir.  According  to  Che  maintenance  peraonnel,  maximum  pool 
level*  were  within  2  to  3  inchea  of  Che  outflow  pipe  invert  elevation. 

2.4  Other  Inveatigationa.  None  reported. 

2.5  Evaluation 


a.  Availability.  The  available  information,  which  araatly 
conaiaCa  of  correapondence,  waa  provided  by  PennDER. 

b.  Adequacy.  The  available  information  include*  no  technical 
data  Co  aaaeaa  Che  adequacy  of  the  deaign  or  the  conatruction. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Finding! 

«.  General .  The  on-site  inspection  of  Milburn  Spring  Dsm 
consisted  of: 

1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  appurtenant  structures. 

3.  Evaluation  of  downstream  area  haaard  potential. 

The  specific  observations  are  illustrated  in  Plate  4. 

b.  Embankment .  The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and 
observing  general  maintenance  conditions,  vegetative  cover,  erosion, 
and  other  aurficial  features. 

In  general,  the  condition  of  the  dam  is  considered  to  be  poor. 
Extensive  wet  and  swampy  areas  and  numerous  seepage  points  were 
located  along  the  toe  of  the  dam.  Flow  in  a  drainage  ditch  along 
the  downstream  toe  of  the  dam  collecting  discharges  from  the  wet 
areas  was  estimated  to  be  on  the  order  of  50  gallons  per  minute 
(gpm).  Several  irregularities  on  the  downstream  slope  suggest 
possible  slumping  of  the  downstream  face  in  the  past.  However, 
these  irregularities  do  not  appear  to  be  from  recent  movements. 
Although  the  average  slope  at  the  maximum  cross  section  near  the 
southern  comer  of  the  reservoir  was  found  to  be  on  the  order  of  2 
horizontal  to  1  vertical,  the  slopes  on  the  downstream  face  in  the 
remaining  portions  of  the  embankment  are  steeper  and  become  almost  1 
to  1  near  the  northern  comer  of  the  reservoir. 

The  crest  of  the  dam  was  surveyed  relative  to  the  intake  invert 
elevation  of  the  outflow  pipe.  The  freeboard  was  found  to  range 
from  1.9  feet  near  the  northern  comer  of  the  reservoir  to  5.4  feet 
on  the  left  abutment.  The  dam  crest  profile  is  illustrated  in 
Plate  5. 

c.  Appurtenant  Structures.  The  appurtenant  structures  for  the 
dam  consist  of  overflow  pipe  and  outlet  works.  The  overflow  pipe  was 
found  to  be  in  good  condition.  No  signs  of  deterioration  were 
noted . 
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The  only  viaible  portion  of  the  outlet  pipe  wee  located  in  the  valve 
houae  approximately  500  feet  from  the  dam.  The  regulating  equipawnt 
in  the  valve  houae  waa  found  to  be  poorly  maintained. 

d.  Reaervoir  Area.  Although  the  reaervoir  it  an  offatream 
impoundment,  the  topographic  map  indicatea  that  during  aevere  atorm 
conditiona,  the  reaervoir  ia  likely  to  receive  aurface  runoff  from 
an  area  of  approximately  14  acrea.  Thia  area  ia  predominantly 
covered  by  woodlanda, 

e.  Downatream  Channel.  Diacharge  from  the  dam  followa  a 
aoutheaaterly  courae  and  joina  Cumberland  Valley  Run  approximately 
1/2  mile  downatream  from  the  dam.  Approximately  five  houaea  one 
quarter  mile  downatream  from  the  dam  are  conaidered  to  be  within  the 
potential  flood  plain  in  the  event  of  a  dam  failure.  Farther 
deacription  of  the  downatream  conditiona  ia  included  in  Section 
1.2(d). 

3.2  Evaluation.  The  overall  condition  of  the  dam  ia  conaidered  to 
be  poor.  The  two  moat  aignificant  conditiona  noted  were  awampy 
areaa  along  the  downatream  toe  of  the  dam  and  ateep  downatream 
alopea.  Theae  two  conditiona  combined  with  indicationa  of  paat 
movement  on  the  downatream  alope  raiae  concern  aa  to  the  continued 
atability  of  the  dam.  In  view  of  theae  obaervationa  and  due  to  lack 
of  any  deaign  and  conatruction  information,  further  inveatigation  of 
the  integrity  of  the  embankment  ia  conaidered  adviaable.  Another 
point  of  concern  ia  the  vulnerability  of  the  overflow  pipe  to 
blockage  by  debria  during  aevere  atorma.  The  overflow  pipe  ia  the 
only  diacharge  facility  for  the  reaervoir.  Therefore,  any  blockage 
in  thia  atructure  may  lead  to  overtopping  of  the  embankment. 

Flow  through  the  outlet  pipe  ia  controlled  by  downatream  valvea. 
Therefore,  the  pipe  ia  alwaya  under  preaaure  through  the  embankment 
and  flow  through  the  outlet  pipe  cannot  be  atopped  in  the  event  a 
rupture  developa  in  the  portion  of  the  outlet  pipe  through  the 
embankment,  which  may  cauae  diatreaa  to  the  embankment.  Therefore, 
a  meana  of  providing  an  upatream  control  to  the  outlet  pipe  ahould  be 
developed  by  the  owner  in  conjunction  with  a  detailed  evaluation 
of  the  embankment.  It  ia  alao  recommended  that  the  operational  condi¬ 
tion  of  the  outlet  pipe  blow-off  valve  be  evaluated  and  the  adequacy  of 
the  outlet  pipe  aa  an  emergency  drawdown  facility  aaaeaaed. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure .  There  are  no  formal  procedures  for  Che  operation 
and  mainCenance  of  Che  dam.  The  reservoir  is  normally  maintained  at 
Che  uncontrolled  overflow  pipe  invert  elevation  with  excess  inflow 
discharging  through  the  pipe. 

4.2  Maintenance  of  the  Dam.  The  mainCenance  of  the  dam  is  con¬ 
sidered  to  be  fair.  It  appears  that  the  only  mainCenance  operation 
at  the  dam  consists  of  periodic  clearing  of  brush  and  vegetation 
from  Che  downstream  face  of  Che  dam.  It  was  noted  that  no  attempt 
has  been  made  Co  observe  or  monitor  seepage  conditions  along  the 
downstream  Coe. 

4.3  Maintenance  of  Operating  Facilities.  The  only  operable  facility 
of  Che  dam  consists  of  the  outlet  pipe  blow-off  valve.  The  mainte¬ 
nance  personnel  reported  that  Che  operational  condition  of  this 
valve  was  questionable.  Therefore,  operation  of  the  valve  was  not 
observed. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 
Telephone  communication  facilities  are  available  via  residences  in 
the  vicinity  of  the  dam  site. 

4.5  Evaluation.  While  the  mainCenance  condition  of  the  dam  is 
considered  Co  be  fair,  Che  mainCenance  condition  of  the  operating 
facilities  is  considered  to  be  poor.  The  operational  condition  of 
Che  outlet  pipe  blow-off  valve  was  not  observed.  It  is  therefore 
recommended  that  the  owner  operate  the  blotr-off  valve  and  perform 
necessary  mainCenance  as  required. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  ot  Feature! 

a.  Paaign  Data.  Milburn  Spring  Dam  is  an  offatream  reservoir 
and  does  not  receive  surface  runoff  under  normal  flow  conditions. 
However,  a  map  study  indicated  that  during  severe  storm  conditions, 
the  reservoir  might  receive  runoff  from  an  area  of  approxisutely  14 
acres.  The  flood  discharge  facilities  for  the  dam  consist  of  an 
18**inch  corrugated  metal  overflow  pipe  which  is  near  the  right 
abutment.  Under  maximum  pool,  the  capacity  of  the  overflow  pipe  is 
estiauted  to  be  about  22  cfs. 

b.  Experience  Data.  As  previously  stated,  Milburn  Spring  Dam 
is  classified  as  a  small  dam  in  the  high  haxard  category.  Under  the 
recosaaended  criteria  for  evaluating  emergency  spillway  discharge 
capacity,  such  impoundments  are  required  to  pass  half  to  full 

PMF. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  utilising 
the  Dam  Safety  Version  of  the  HEC-1  computer  program  developed  by 
the  Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engineers. 
The  analysis  was  based  on  a  watershed  of  14  acres.  Data  used  for 
the  computer  analysis  are  presented  in  Appendix  D.  The  PMF  inflow 
hydrograph  was  found  to  have  a  peak  flow  of  101  cfs.  The  computer 
input  and  summary  of  computer  output  are  also  included  in  Appendix  D. 

c.  Visual  Observations.  The  overflow  pipe,  which  is  the  only 
flood  discharge  facility  for  the  reservoir,  is  considered  to  be 
vulnerable  to  blockage  by  debris  during  severe  storm  conditions. 
However,  for  the  following  analysis,  the  full  capacity  of  the  pipe 
was  used. 


d.  Overtopping  Potential.  Various  percentages  of  PMF  inflow 
hydrograph  were  routed  through  the  reservoir  and  it  was  found  that 
the  overflow  pipe  can  pass  20  percent  of  the  PMF  without  overtopping 
the  low  spot  on  the  crest  of  the  dam.  For  50  percent  PMF,  the  low 
spot  on  the  crest  would  be  overtopped  for  e  duration  of  four  hours 
with  a  maximum  depth  of  0,22  foot.  For  100  percent  PMF,  the  dam 
would  be  overtopped  for  a  duration  of  6.7  hours  for  a  depth  of  0.34 
foot. 


e.  Spillway  Adequacy.  Since  the  spillway  cannot  pass  the 
recosmiended  spillway  design  flood  of  half  to  full  PMF  without 
overtopping  the  embankment,  the  spillway  is  classified  to  be  inade¬ 
quate  according  to  the  recosmiended  criteria.  The  overflow  pipe, 
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which  is  the  only  discharge  facility  for  the  reservoir,  is  con¬ 
sidered  to  be  vulnerable  to  blockage  by  debris  during  severe 
storas  which  siay  lead  to  overtopping  and  subsequent  failure  of  the 
daa.  It  is  estiaated  that  overtopping  failure  of  the  eabankaent 
would  release  discharges  significantly  greater  than  the  discharges 
(approxiaately  8  cfa)  that  would  exist  just  before  overtopping, 
which  would  significantly  increase  downstreaa  daaage.  In  view  of 
this  condition  and  the  fact  that  the  spillway  capacity  is  less  than 
50  percent  of  the  PMF,  the  spillway  capacity  is  rated  to  be  seriously 
inadequate. 
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SECTION  6 

STRUCTUBAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Obaervationa 

(1)  Eabankaent .  Aa  discuaaad  in  Section  3,  the  field  observa¬ 
tions  revealed  various  signs  of  distress  consisting  of  extensive 
swaapy  areas  along  the  downatreasi  toe  of  the  dam  and  indications  of 
past  aoveaunts  on  the  downstream  slope  of  the  embankment.  Because 
no  information  is  available  on  the  design  and  construction  of  the 
embankment  and  at  certain  locations  the  downstream  slope  is  steep, 
approaching  a  1  to  1  slope,  and  there  are  indications  of  past 
moveaient  on  the  downstream  slope,  concern  exists  as  to  the  effect  of 
the  underseepage  on  the  stability  of  the  domstream  slope  and  piping 
potential  through  the  foundation  of  the  embankment.  Therefore,  the 
integrity  of  the  embankment  should  be  investigated  in  view  of  the 
observed  conditions. 

(2)  Appurtenant  Structures.  From  a  structural  point  of  view, 
the  concern  is  relative  to  the  manner  in  which  the  outlet  pipe 
through  the  embankment  has  been  constructed.  Because  no  design  and 
construction  information  is  available,  the  structural  adequacy  of 
the  design  could  not  be  assessed.  Therefore,  during  the  detailed 
investigation  of  the  dam,  the  structural  details  of  the  outlet  pipe, 
such  as  presence  of  concrete  encasement  or  cutoff  collars,  should  be 
investigated  and  a  means  for  installing  an  upstream  control  on  the 
outlet  pipe  should  be  developed. 

b.  Design  and  Construction  Data 

(1)  EBd)ankment .  No  design  and  construction  information  is 
available  to  assess  the  structural  adequacy  of  the  embankment 
design. 

(2)  Appurtenant  Structures.  No  design  information  is  avail¬ 
able  for  the  outlet  pipe  to  assess  the  adequacy  of  the  design. 

c.  Operating  Records.  The  structural  stability  of  the  dam  is 
not  considered  to  be  affected  by  the  operational  features  of  the  dam. 

d.  Post-Construction  Changes.  A  state  report  dated  1922 
indicates  that  the  height  of  the  embankment  was  raised  by  5  feet 
during  1921.  However,  no  information  is  available  on  the  design  and 
construction  of  this  post-construction  change. 
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e.  Seiwiic  Stability.  In  view  of  the  concerne  thet  exist 
relative  to  the  static  stablity  of  the  dea,  the  seissiic  stability  of 
the  daa  is  also  considered  to  be  questionable.  Therefore,  the 
seisaic  stability  of  the  dea  should  be  reassessed  in  conjunction 
with  further  investigation  and  evaluation  of  the  eabankaent. 


I 

\ 
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SECTION  7 

ASSESSMENT  AMD  RECOMMENDATIONS/PROPOSED  REMEDIAL  MEASURES 
7.1  Daa  Astcajaen^t 


a.  Aaaeaaaent .  The  viaual  obaervetions  indicate  that  Milburn 
Spring  Dan  ia  in  poor  condition.  In  view  of  the  preaence  of  nuiMroua 
aeepa  and  extenaive  awampy  areaa  along  the  downatreaa  toe  of  the  daa 
and  ateep  domatreaa  alopea  on  the  eabankment,  concern  exiata  aa  to 
the  continued  atability  of  the  dan.  The  daa  ia  therefore  claaaified 
to  be  unaafe/noneaergency.  Baaed  on  theae  viaual  obaervationa, 
detailed  inveatigation  of  the  enbankaent  aa  an  inpounding  atructure 
ia  reconnended.  It  ia  alao  reconaiended  that  in  conjunction  with  the 
detailed  inveatigation  of  the  dan,  a  aeana  for  inatalling  an  upatrean 
control  in  the  outlet  pipe  ahould  alao  be  developed.  The  flood 
diacharge  capacity  of  the  reaervoir  overflow  pipe  waa  found  to  be 
leaa  than  SO  percent  of  the  PMF  and  ia  therefore  claaaified  to  be 
aerioualy  inadequate  according  to  the  reconnended  criteria. 

b.  Adequacy  of  Infomation.  The  available  infomation,  in 
conjunction  with  the  viaual  obaervationa  and  the  previoua  experience 
of  the  inapectora,  ia  conaidered  to  be  aufficient  to  make  the 
following  reconmendat iona . 

c.  Urgency.  The  following  reconnendationa  ahould  be  inple- 
nented  immediately  or  on  a  continuing  baaia. 

d.  Neceaaity  for  Additional  Data.  It  ia  reconnended  that  the 
dan  and  appurtenant  atructurea  be  inveatigated  and  evaluated  by  a 
profeaaional  engineer  experienced  in  deaign  and  conatruction  of  dams 
to  nore  accurately  aacertain  the  conaequencea  of  the  obaerved 
conditiona  and  overall  integrity  of  the  dan  and  to  develop  plana  for 
remedial  meaaurea. 

7.2  Reconnendationa/Remedial  Meaaurea.  It  ia  recommended  that: 

1.  The  owner  ahould  imnediately  retain  a 

profeaaional  engineer  for  detailed  evalua*- 
tion  of  the  dan  and  the  apillway  facilitiea 
to  prepare  and  execute  plana  for: 

a.  Controlling  aeepage  along  the  downatrean 
toe. 

b.  Evaluating  the  integrity  of  the  embank¬ 
ment  in  view  of  the  obaerved  conditiona. 
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c.  Initiacing  additional  studies  to  deteraine 
the  nature  and  extent  of  inprovements 
required  to  provide  adequate  spillway 
capacity. 

d.  Assess  the  structural  integrity  of  the 
outlet  pipe  and  develop  means  for 
installing  an  upstream  control  on 

the  pipe. 

e.  Evaluate  the  operational  condition  of 
the  outlet  pipe  and  determine  the 
adequacy  of  the  pipe  as  an  emergency 
drawdown  facility. 

The  detailed  evaluation  of  the  dam  should 
include  but  not  be  limited  to  subsurface 
investigation,  materials  testing,  instrumenta¬ 
tion,  stability  and  seepage  analyses.  In 
conjunction  with  the  detailed  investigation 
of  the  dam,  the  crest  of  the  dam  should  be 
surveyed  and  filling  of  the  low  areas  along 
the  crest  of  the  dam  should  be  considered. 

2.  Around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and  a 
formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event 
of  emergencies. 

3.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  necessary  maintenance 
performed . 
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CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 

DRAINAGE  AREA  CHARACTERISTICS:  acres  (woodlands) _ 

ELEVATION;  TOP  NORMAL  POOL  AND  STORAGE  CAPACITY:  1330  (28  acre-feet) _ 

ELEVATIO);  TOP  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY:  1331,9  (29  acre-feet) 

ELEVATION;  MAXIMUM  DESIGN  POOL: _ Unknown _ 

ELEVATION;  TOP  DAM:  1331.9  (measured  low  spot) _ 

SPILLWAY :  (18- Inch  Corrugated  Metal  Pipe) 

a.  Elevation  1330  (pipe  Invert  elevation) _ 

b .  Type  Pipe _ 

c.  Width  Not  applicable _ 

d.  Length  Not  applicable _ 

e.  Location  Spillover  Near  southern  corner  of  the  embankment _ 

f.  Number  and  Type  of  Gates  Not  applicable _ 

OUTLET  WORKS: 

a.  Type  8-lnch  cast-iron  pipe _ 

b.  Location  At  the  center  of  the  embankment _ 

c.  Entrance  Inverts  Unknown _ 

d.  Exit  Inverts  Elevation  1280^ _ 

e.  Emergency  Drawdown  Facilities  8-lnch  cast-iron  pipe _ 

HYDROMETEOROLOGICAL  GAGES: 

a .  Type  None _ 

b.  Location  None _ 

c.  Records  None _ 

MAXIMUM  NONDAMAGING  DISCHARGE:  Approximately  20  cfs _ 
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LIST  OF  PHOTOGRAPHS 
MILBURN  SPRING  DAM 
NDI  I.D.  PA-239 
NOVEMBER  19,  1979 


PHOTOGRAPH  NO. 
1 
2 

3 

A 

5 


DESCRIPTION 


Dam  crest. 


Elghteen-lnch-dlameter  CMP 
spillway. 

Spillway  discharge  channel. 

Seepage  at  the  toe  area. 

A  farm  located  1/2  mile  downstream 
from  the  left  abutment. 

Homes  located  1/2  mile  downstream 
from  the  right  abutment. 


Photograph  No.  2 

Klghtcen-inch-diatneter  CMP  spillway. 


Photograph  No.  h 
Seepage  at  the  toe  area. 


Photograph  No.  5 

A  farm  located  1/2  mile  downstream  from  the  left  abutment. 


Photograph  No.  6 

Homes  located  1/2  mile  downstream  from  the  right  abutment. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS  ANALYSES 


noaouKV  amd  noiAULic  /uuLTfis 

MTA  lASE 


IMM  or  BAII;  Mlburn  EbtIm  Dm  OTOI  I.D.  rA.239) 

raoMBU  MUDm  rncirmTioN  (nv)  •  23.9  iHCiuts/2A 


STATION 

1 

2 

) 

4 

5 

Scacloa  Daecrlpeloo 

Reservoir 

Dea 

DralMf*  Area  (square  i^lles) 

0.022 

CuBulative  Dralaate  Area 
(square  alias) 

0.022 

0o022 

AdjusOMne  of  SNPefor 

Drainage  Area  (Z)^^^ 

6  Sours 

12  Hours 

24  Hours 

48  Hours 

72  Hours 

m 

- 

Snyder  Hydrograph 

Paraasters 

Io.e<» 

Cp/Ct‘** 

L  (nllee)^** 

L^^  (nllee)^** 

tp  •  ®t^’'‘*'ce***'^  (hours) 

21 

0.55/1.50 

0.3 

0.1 

0.5 

- 

SpllWay  Data 

Crest  Length  (ft) 

freeboard  (ft) 

Discharge  Coefficient 

Exponent 

- 

18'*  Olaa.  09 

1.9 

Sec  attached 
Calculations 

^^^MTJroMttOTololtcAl  E«poTt  33  (Figure  1),  U.S.  Amy,  Corpe  of  Engineers.  1956. 
^^^Hydroiwteorologlcsl  Keport  33  (Figure  2),  U.S.  Amy,  Corps  of  Engineers,  1956. 

^^^Hydrologlcsl  sone  defined  by  Corps  of  rnglneers,  Bslciaore  District,  for  deteroining  Snyder's 
Coefficients  (C^  end  C^). 

(^’snyder's  Coefficients. 

•  Length  of  longest  weter  course  fron  outlet  to  beein  divide. 

L^^  ■  Length  of  mter  course  fron  outlet  to  point  oppoettc  the  centroid  of  drelnngc  erce. 


STOEACE  VS.  ELEVATIOM 


ELEVATION 

AH,  PEET 

AlEA 

(ACRES)'*' 

AVOLUW  ... 
(ACRE-FEET)^  ' 

STOEACE 

(ACRE-PEET) 

1340 

10 

2.0 

18.2 

42.8 

1330*’’ 

1.0 

- 

2A.6**’ 

24.6 

Eoeorvolr  gotten 

- 

0 

(1) 

(2) 


Pleninetered  fron  UECE  nepe. 
AVolune  •  AB/1  (A,  V  Aj  o  /aJa^)  . 


(3), 


(*) 


■emel  pool  elevetion  is  Interpoleted 
fron  DECS  nep. 

Fron  PennDEE  files. 
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APPENDIX  P 
REGIONAL  GEOLOGY 


APPENDIX  F 


REGIONAL  GEOLOGY 
MILBURN  SPRING  DAM 


Milburn  Spring  Daa  it  located  on  rock  etraCe  of  Silurian  Age.  Che 
dam  and  reaervoir  lie  near  the  boundary  of  the  Rose  Hill  Formation 
(Clinton  Group)  and  the  overlyii^  Tuacarora  Formation.  The  Rose 
Hill  Formation  is  a  green iah^gr ay  thin  Co  medium  bedded  shale  with 
inCerbedded  siltstone  and  sandstone  layers.  Gray,  hard,  massive 
quartsicic  sandstone  layers  compri.'i  the  Tuscarora  Formation  which 
is  resistant  to  weathering. 

The  dam  is  located  on  the  east  flank  of  the  Hills  Mountain  Anticline, 
a  feature  that  trends  and  plunges  to  the  northeast.  Rock  strata  dip 
approximately  15  degreea  Co  the  southeast.  Slopes  around  the 
reservoir  are  15  to  30  degrees  and  could  be  susceptible  to  sliding 
along  bedding  planes  of  the  shale. 
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